The alveolar bone process is the thickened ridge of bone that bears the teeth and known to be dynamic structures in function with surrounding tissues. However, detailed morphological changes of alveolar bone process and its underlying molecular mechanisms in morphogenesis are not elucidated properly yet. In this study, we examined the detailed morphological changes of alveolar bone process using HE and MTC staining. In addition, we evaluated the precise localization patterns of various signaling molecules with blood vessel formation factors including CD31, α-SMA, VEGF, AM1-43, PERIOSTIN and TGF-β. These morphological and immunohistochemical results suggested that there are intimate relationships between alveolar bone process and blood vessel formation. To examine the developmental function of a blood vessel forming factor, VEGF, in alveolar bone process formation, we designed and employed the microinjection model system using anti-VEGF, bevacizumab, at PN5 for 5 days. When compared with the control, anti-VEGF treated specimens showed the disturbance in integrations of bony tissues to form the alveolar bone process structures, which should contain the periodontal ligaments. Based on these results, we conclude that the specific morphogenesis of alveolar bone process would be formed by interactions with the blood vessels formation. The clustered regularly interspaced short palindromic repeat (CRISPR)/CRISPR-associated protein (Cas) system is a rapid genetargeting technology that does not require embryonic stem cells. To demonstrate dosage effects of the Pax6 gene on eye formation, we generated Pax6-deficient mice with the CRISPR/Cas system. Eyes of founder embryos at embryonic day (E) 16.5 were examined and categorized according to macroscopic phenotype as class 1 (small eye with distinct pigmentation), class 2 (pigmentation without eye globes), or class 3 (no pigmentation and no eyes). Histologically, class 1 eyes were abnormally small in size with lens still attached to the cornea at E16.5. Class 2 eyes had no lens and distorted convoluted retinas. Class 3 eyes had only rudimentary optic vesiclelike tissues or histological anophthalmia. Genotyping of neck tissue cells from the founder embryos revealed somatic mosaicism and allelic complexity for Pax6. Relationships between eye phenotype and genotype were developed. The present results demonstrated that development of the lens from the surface ectoderm requires a higher gene dose of Pax6 than development of the retina from the optic vesicle. We further anticipate that mice with somatic mosaicism in a targeted gene generated by CRISPR/Cas-mediated genome editing will give some insights for understanding the complexity in human congenital diseases that occur in mosaic form. doi:10.1016/j.mod.2017.04.427
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Developmental shift of Rx expression from non-photoreceptor to photoreceptor lineage as a mechanism for photoreceptor cell specification in Ciona intestinalis Kouhei Oonuma, Takehiro G. Kusakabe Konan University, Kobe, Japan The brain of the ascidian Ciona intestinalis larva contains two distinct photoreceptor organs, a conventional pigmented ocellus and a nonpigmented ocellus. The ciliary photoreceptor cells of these ocelli resemble visual cells of the vertebrate retina. In both ascidians and vertebrates, a retinal homeobox Rx gene is required for development of the photoreceptor cells. Precise identification of the lineage of the photoreceptor cells in the ascidian embryo is key to understanding developmental mechanisms of these cells as well as evolutionary relationships between photoreceptor organs of ascidians and vertebrates. Previous studies inferred that the right a9.33 and a9.37 cells, descendants of a blastomere of the anterior animal hemisphere (a-lineage), give rise to the photoreceptor cells of the pigmented ocellus. The cell lineage is, however, not conclusive because it was the results of speculation based on the observation of different individuals fixed at successive stages without the use of cell differentiation markers. Here, we traced the developmental fates of neural plate cells from the late gastrula through larval stages by labeling particular cells of intact (non-dechorionated) embryos at single-cell resolution using the photo-convertible fluorescent protein Kaede along with photoreceptor-specific markers. Our results conclusively indicate that the photoreceptor cells of both pigmented and nonpigmented ocelli develop from the right anterior vegetal hemisphere (A-lineage), but not from a-lineage. Because Rx has been thought to be expressed in a-lineage cells, which turn out to be "non-photoreceptor" lineage, we reexamined Rx expression during photoreceptor development. Our results clearly indicate that the expression of Rx shifts from a-lineage to A-lineage cells during development of the pigmented ocellus. We also report a transcriptional regulatory mechanism underlying the developmental shift of Rx during photoreceptor development. The most rapid and significant morphological changes affecting embryonic faces are the relocation of the nasal pits from the side of the head to the midline, fusion of the primary and secondary palate (mammals). Narrowing of the midline is a universal feature of amniotes but the mechanisms are unknown. Our objectives were 1) to use the chicken embryo to tease out the extrinsic versus intrinsic factors and 2) to investigate the role of planar cell polarity (PCP) in mesenchymal cell behaviors. In-vivo results: Heads were scanned with an Optical Projection Scanner, the frontonasal mass was segmented out, landmarks applied and 3D geometric morphometrics carried out using MorphoJ. We found that the frontonasal mass (equivalent to the medial nasal prominences) narrows medio-laterally (ML) while increasing dorsoventrally (DV) and craniocaudally (CrCa). The most rapid changes occurred during a 12 hour period between stage 28 and 29. In vitro results: Faces were dissected and placed into organ culture with or without the eyes and forebrain. Another set was treated with a ROCK inhibitor. Significant narrowing occurred over 48h, independent of the eyes/brain. narrowing was blocked by the ROCKi. Time-lapse tracking of mesenchymal nuclei over 6h showed intercalation of cells in the CrCa axis. The ROCKi prevented cells from intercalating which correlates with the flattening observed in organ cultures.
Conclusions. The data demonstrate that intrinsic mechanisms lead to convergent extension (CE) of the frontonasal mass (narrowing in one axis with growth occurring in the perpendicular axes). CE is linked to intercalation of cells in the CrCa axis. The molecular pathway is likely to involve planar cell polarity signaling via small GTPases. Live cell imaging techniques permit the measurement of cell behaviours in growing facial mesenchyme.
Supported by CIHR doctoral award to AD (RN 0000183232) and CIHR operating grant to JMR (MOP-123536). The roof plate, which secretes BMPs and Wnts, acts as a signaling center to specify fates of dorsal interneurons. On the other hand, it remains unclear whether these signals play a role after this event.
Here, we examined role of Wnt signal in the morphological change and function of roof plate cells in late embryonic stages. After E12.5, the lumen of the spinal cord reduces along the dorso-ventral axis. According to this reduction, each roof plate cell elongated along the dorso-ventral axis, probably leading to the formation of the median septum. Immunohistological analysis with normal and EGFP-Wnt3a knock-in embryos revealed that Wnt proteins are still expressed in elongated roof plate cells. Analysis of roof plate specific cKO embryos for Wls, which is required for Wnt secretion, revealed that Wnt signal is required for proper elongation of roof plate and septum formation. To gain more insight into the molecular and cellular mechanisms of roof plate elongation by Wnt signal, we examined earlier processes of the roof plate elongation. During the elongation, each roof plate cell rearranged along the dorso-ventral axis in normal embryos, but it was disturbed in Wls cKO embryos. Prior to this rearrangement, the morphology of roof plate cells change to wedge-shaped form converging at the position from which roof plate cells are elongated in normal embryos, but not in Wls cKO embryos. Interestingly, Wnt proteins are specifically accumulated at the converting tip of roof plate cells coincident with the wedge-shaped change, suggesting that this accumulation of Wnt proteins is correlated with the cell shape change and direction of roof plate rearrangement. Thus, Wnt signal plays a role in proper elongation of the roof plate by regulating change of the morphology of these cells and specific localization of Wnt proteins appears to be correlated with this change. 
